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Introduction
Sunflower (Helianthus annuus L.) is an annual plant of the family Asteraceae, originating from North and Central America, and has a relevant economic importance, being able to be used for human and animal feeding, in the production of edible vegetable oil and in the production of Biodiesel (Silva et al., 2007 , Freitas et al., 2012 .
Although several studies have been carried out with the sunflower crop, their water requirements are still not well defined, however, some authors have indicated the use of irrigation depths between 500 and 700 mm distributed over the crop cycle in order to obtain maximum expected crop yield Silva et al., 2011) . Applying water at levels lower than those required by the crop leads to waste since the expected production is not achieved (Viana et al., 2012) . On the other hand, the excessive water application implies in the reduction of the crop yield, making its exploitation impracticable (Gomes et al., 2012) .
Due to the low and uneven distribution of rainfall observed in the Brazilian semi-arid regions, as is the case in most of the Northeast region, special attention should be given to water management, estimating precisely the water needs of the crop, so that neither deficit nor excess occurs, as well as the most appropriate moment Com The seeds of sunflower Embrapa 122 variety were sown at an average depth of to irrigate, in order to maximize the efficiency of water use (Bilibio et al., 2010; Carvalho et al., 2013 (Prado, 2008) .
In an attempt to reduce costs with mineral fertilizers many farmers have been seeking alternative sources of nutrients for plant fertilization that provide adequate crop development. As a result, organic fertilizers of animal origin (biofertilizers) have gained more and more space in modern agriculture. For example, Sá et al. (2015) studying the application of biofertilizers in the sunflower crop, verified increases in production and improvement in soil chemical attributes.
Therefore, the objective of this work was to evaluate the effects of the application of five irrigation depths and organic and mineral fertilizers on the development and production of the sunflower crop.
Materials and Methods
The work was developed from August The simple anaerobic bovine biofertilizer was prepared using fresh bovine manure and water at a proportion of 1:1 during thirty days.
In order to obtain the anaerobic system, the mixture was placed in plastic containers of 240 liters leaving an empty space of 15 to 20 cm inside the container and hermetically closed.
In the lid was fitted a hose with the other end dipped in a container with water at the height of 20 cm, to allows the exit of gases (Penteado, 2007) . The biofertilizer was supplied manually in 15 applications, distributed weekly, with a total volume applied in each treatment of 15 liters.
The nutrient contents (N, P, K, Ca, Mg, Fe, Cu, Zn, and Mn) in the chemical composition of the dry matter of the biofertilizers are shown in Table 3 . The analyses were carried out adopting the methodology suggested by Malavolta et al. (1997) .
It was sought to provide the maximum recommendation for N, P and K (Silva et al., 2013) to try to meet the requirement of the crop from the chemical analysis of the substrate (Table 1) and biofertilizer (Table 3 ). The estimation of the total nutrient supply to the plants (substrate plus biofertilizers) in the different doses is showed in Table 4 . (SILVA, 2014a) . In the regression analysis, the equations that best fit the data were chosen based on the regression significance coefficients at the 1% and 5% significance levels by the F-test, and the highest coefficient of determination (R 2 ).
Results and Discussion
The mean squared values of plant height (PH), stem diameter (SD) and number of leaves (NL) are showed in Table 5 . It was verified that for plant height values there was a significant effect for irrigation depth, and fertilizer, however, there was no significant interaction between these factors. For the stem diameter values, it was observed that there was an interaction between the irrigation depth, and the fertilizers applied, and that there was no significant effect of any treatment for the number of leaves.
This effect on the number of leaves reveals that the plants were able to express, over the cycle, characteristics of recovery at the effects of the water deficiency in which they were exposed during the vegetative stage (Leite et al., 2005) . (Silva et al., 2013) .
On the other hand, studies involving interaction between mineral fertilizer and irrigation depths, showed contrasting results to this present study, as reported by Silva et al. (2014b) in sunflower crop and Carvalho et al. (2013) Table 6 . Summary of the analysis of variance for the production of sunflower crop, the diameter of sunflower head (DSH), sunflower head dry mass (HDM), seed dry mass (SDM), dry mass of 1000 seeds (1000SM), and crop yield. The increase of water content in the soil provided the greatest diameter of sunflower head with and without an addition of fertilizers, revealing a positive effect of the interaction of these factors. It should be noted that the diameter of the head is a production component of great importance in the comparison of sunflower cultivars since it has a positive association with grain yield (Lobo and Grassi Filho, 2007) and with the amount of oil produced (Joner et al. Al., 2011) .
Under field conditions, Silva et al. (2011) also verified influence on the application of different irrigation depths in the sunflower head diameter. Similarly, Gomes et al. (2010) also observed that the water increment contributed to the increase of the sunflower head diameter.
The mineral fertilization was more efficient in the nutritional aspect than the organic fertilizer with biofertilizer for the sunflower head diameter. It should be noted that some results were pertinent, as described by Santos et al. (2013) when evaluating sunflower production.
These authors verified increases in the sunflower head diameter due to the application of doses of organomineral fertilizer. Likewise, some organic sources show positive effects, such as the cassava wastewater (manipueira) in sunflower (Dantas et al., 2016) and the bovine biofertilizer in melon plants (Santos et al., 2014) Similar to the sunflower head diameter, that is, its deep root system provides greater exploitation and helps to improve the utilization of fertilizers and consequently higher dry mass of seeds Vasconcelos et al. 2015) . 
